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, ±ED N A a «t Cfl|E¥**«rE?!l J: I) «)£ S ^^Mi^ * * - T* & £ <h W 
ILv^o -/n^-^-SriWftl-t-SSfe^^itLT^Tfc iv> 0 
[0 0 5 5] 

iHBMfflOl&a^^ t LTfi, flOAtf, pBTrP2, pBTacK pBTac2(v>-f*i t 
1; yff--?y;\4 AttJ: 0TUIR), pKK233-2(Pharmaciatt«lh pSE280(Invit 
rogenttHK pGEMEX-1 (PromegattfO , pQE-8(QIAGEN?±$0 > pQE-30(QIAGENM) 

pKYP10(# r^BS 58-1 10600), pKYP200 [Agrc. Biol. Chera. , 48, 669(1984)] , PL 
SA1 [Agrc. Biol. Chem. , 53, 277(1989)] , pGELl [Proc. Natl. Acad. Sci. U 
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SA, 82, 4306 (1985)] , pBluescrlptll SK+, pBluescriptll SK(-) (Stratagene 
t±m). pTrS30(FERMBP-5407), pTrS32 (FERM BP-5408) , pGEX(Pharmaciatt$^) , p 
ET-3(Novagent±$!i) > pTerm2(US468619K US4939094, US5160735), pSupex, pUBl 
10, pTP5, pCl94, pUC18 [Gene, 33, 103(1985)] , pUC19 [Gene, 33, 103(1985 

)] , p stv28 (±mm±m) , psvi29(^mm±m), pucmCMmmtm) , ppak# 

HP863-233798L pEG400 [J. Bacteriol., 172, 2392(1990)] , pQE-30 (QIAGEN 
l±m)%?£$m-fZ>Z ttfX£Z> 0 IHIffl^7°n^-^-tlt(i, 1?!lxJ£\ trp 
y°n^-9-(? trp), lac-7°o^E-^-(p lac), P L 7°n-^-?-, ? R y°u^e~ 
9-, PsE^n-t-^-^oo, izmW^7T-^^l,z&*-tZ>yu^-9-^ SPO 
l-7u*-9-. SP027°n^-?- s penP-Zn^e- 9 ~m*mf Z> - btf"?& & 

o 

[0 0 5 6] 

^tfflom^^^-tLt, mx.it, YEpl3(ATCC37115), YEp24 (ATCC37051) 
, Ycp50(ATCC37419h pHS19, pHSl5^£#!l^1-& C t tfX* # ho iiffl07°o^ 
-9-tLXlt, Mx.tt, PH05-7°n^e-^-, PGK^n^-^-, GAP"7°n^e-? 

ADH^n^e— 9 — , galiyn^e-^-, gallO^n ^e- 9 t-hva^ 
9 >/^f7"n^-^-, MFo ly'xi^E- 9 - , CUPl^'u^e- 9 -f(7)-/n^- 

[0 0 5 7] 

1&4MJM<^3&3E^ LT, pcDNAI, pcDM8(7 ± n ~>?±J; 

f9r|TM), pAGE107 [#P?fi ¥3-22979; Cy to techno logy, 3, 133,(1990)] , pAS3-3 
(#^¥2-227075), pCDM8 [Nature, 329, 840,(1987)] , pcD N AI/AmP(Invitr 
ogenttSO, pREP4(InvitrogenttM), pAGE103 [J.Blochem. , 101, 1307(1987)] 
, pAGE210^^^J^i-^,^ t^tl^o MV>)mffi,m<7)-7°u^-9-t LTli. m 
Y * ifU^y{ ;WX(H hCMV) <0 IE ( immediate early) jlfST-^-Zn^- 

[0 0 5 8] 
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m^mmm^mM.^^ 9~t Ltl±, 1?lJxJ£\ P IG121-Hm [Plant Cell Report 
, 15, 809-814(1995)] > pBI121 [EMBO J. £, 3901-3907(1987)] m^n^-fh 
ZttfX^, ffiWM07°o^-^-tLtli, Ax.**, # 'J "7 7 n -^-*f4 
9 V i 3 5 S y"u^~ 9 - [Mol. Gen. Genet (1990) 220, 389-392] 

[0 0 5 9] 

(4) *^lflODNAfr»^&ff£gi£fete 

imm.^9 9-) zm^zmx-tzztizx ^ifm-tzzt^x^Zo 

MM<7)fei.mm<DM:i*Mt LTfi, Escherichia®, Corynebacteriura«, Brev 
ibacteriumflL BacillusflL Microbacterium^L SerratiaflL PseudomonasflL A 
grobacteriumliL Al icyclobaci 1 lusfll , Anabaenafll, AnacystisH, Arthrobacte 
rMs Azobacter^, Chromat iunM , ErwiniaH> MethylobacteriumfL Phorraidiu 
mM> Rhodobacterfl, RhodopseudomonasflL Rhodospirillum^k Scenedesmun® 
N StreptomycesHk SynnecoccusflL ZymomonasM^tC^-^"^)^^:^ £ $)lf%> Z. t 

&x£& 0 mmfeE£.^m.&x.^9 9-*mx~t2>^&t i-cii, #^-> 

[0 0 6 0] 

Wi^lrPJ <h L T (i, t7*Dn^--tHf->x (Saccharomyces cer 
evisae) > v V*-f 7*n<-tX • ^ >^(Schizosaccharomyces pombe) „ ^ 'J 
^DH^ • 7 (Kluyveromyces lactish I'Jn^.f o> • 7°;U^>x(T 

richosporon pullulansK ya7^ Jr^-tX • T )V \£+> X (Schwann iomyces allu 

vius)^£W&>r ttfX'&& 0 

[0 0 6 1 ] 

IWKiiLtli, COSllfflJfe, C0S7IHJ&, CHOIB^^^ 
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mi 2(501-128008 ^- v : 

[0 0 6 2] 

(5) ^M&l^O* 

( i ) g£3«-^3 Ulster ^ ;mmzm-fz> 9 y>*?% ; 

[0 0 6 3] 

\ ^&®*K*mi<D9 >'*9&*$L&Lmnz*t. tmmwit)m?>^?nz 

[0 0 6 4] 

#frTT'tf O ZttfU* L < . ^rajSf±iitl5-40t:r** 0 , Jg*fl#!fll±, ii 
#1 6B#HS!~ 7 HW-C*4o *£«*p H(± > 3. 0-9. OlW^o pHO 

[0 0 6 5] 
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Hl£ffi£ftTV^RPM11640f£:ttJl [The JouRNAl of the American Medical Ass 
ociat ion, 199,519(1967)] , Eagle<7)MEM*£:HJj [Science, 122, 501(1952)] , DME 
Mt%i$l [Virology, 8, 396(1959)] , 199*£tti [Proceeding of the Society for 
the Biological Medicine, 73, 1(1950)] t fzl±Z.fthi% WlU^JjftjElfoftl^ £i£ 
MLtzt^m^m^^ hfi^bo ii#p H 6 - 8, 30-40°C, 5%CO 

2^tTf Tt- 1 - 7 Umft n 0 tfz, ^*^£^tcSCT, *t^-> 

[0 0 6 6] 

S# p H 6 ~ 8 , 15-35 Vm^mS-T-C 1-210 fflft -? 0 tfz, 

LT & J: v> 0 
[0 0 6 7] 

L , tti ffi. £ n h o MMjfeftjj & $[ £ SMl^fflt-r £ - t Hi t# ^ n tz ± 

fl&i&v^ ^m$mz J: & T ^ / -x-^MDEAE) -t7rn-^ 

, diaion \wA-75(=Mitm±m)m^^>im^^tzmj ty^im? u-? b?yy 

-r-£, S-Sepharose FF(~7 r v TthiO^co lx v > £fflv^|5f^ * 

m^tzMMi.? u-? v i j —m. fr^u^m^^tzYJvhmk, t-? 4-7-4 

-?u-? V F^y 4 — ?n7F7t-*y^ ftM^*!!)^^!^ 
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[0 0 6 8] 

zmnimm u &<kfrmzn •? - 1 <t i#^> ntzimmft x *o , ii^co^vi 

it-t & o m oi^'ftifi * , ? y mM\^n ^t4-^^w±^w^ mm'm 

l & v \z ife n & k * & v » j± it #f l , is 

[0 0 6 9] 
[0 0 7 0] 

i tz , 4<M<7) ? > / ^(i x „ Fmoc&(7 ;K*> - ^ ^ f - ^^-^r v # ;i/ *\=. fl/ 
&) > tBodi (t - -7*^- H + y*^ sK- ^ffi)^soffc^j£JfeH ioti « jgi" -5 
:t^^„ (^Advanced Chem Techtt«iK /<-*>'z^7 

- v>/^> (TjtSPerkin-Elmertt^), 7 r ^VyT^tf^U ^x-f'>Ph 
armacia BiotechttSSi), T^fj (yfcpSProtein Technology Instrumenttttc) * 
7<1^(#SSynthecell-Vegatt$!l> , H*^--t7r^7'- ^ -f -y K(*g]Per 

[0 0 7 1 ] 

(6) ^<ODNA»ttatf»i^ffEM 
if (±— JfefiU n - , KpWE15 (STRATAGENEtt 
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90 %ti,zMm&fcir*?n-->y-t2>zttfX"£2>o T 9'u f- <; a % 
flJffl-T^^ii, -^atl4^fiW^K$Emffl^^ 7t;<tx.^pBI121 (Clontec 

[0 0 7 2] 

til)DNA, SS^iJ#-^3 X~7T^tiZ> 9 >/^g^rr- Ktl.DNA^flWI(: 
10 0 7 3] 

- K^-£DNA£ffitJTO^>#A1-&i§^:(i, Z.<DY^^ hcomz-fu^z- 9 ~ 
h9~\*-9- tf'£^X&Z> o ®# J: < $ *i £ -feft &§§ij^ ? ? - t L 
Tfi, pBI121(clonetectti!0^P^f ^ ? * - (i7°n -t- ^ - \z ii 

'J 7 9 ^^^VX©3 5Sy°u^e~ 9 ~, 9 - < *-9-\Z k. tumefa 

cienceCOTi "7° 7 X 5 K K^ftfrt & V > -^J&g^O 9-1* -9 -fr<mm £ ti 

4 )UX<7)3 5S7°u^-9-t l z$g.t>-fl<z^ W.%!JbZj£ s <Jfj£irZ> r b cS7°n^e-? 

-^iJx.(iTA297°n^- ? $ L < fi^AfcT^Jni/t^Kte £ 

j£i£Sf <7) ? - ^ ^-?-C|$l^-f\ #<J y^u~^E^f4 9^4 )l^<7)3 5S9- 

[0 0 7 4] 
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-X 9 n - v L tz , fit4» K$rj|ffi ^9 -pKM424 \z\ ^ f ? u - =. > if L £ BUr Jt 
[0 0 7 5] 

[0 0 7 6] 

x., 77 ^»i/:(i7 , nf7'7^h ; H^nny|;i±, ^£x> ffi, 

^i»^:li7*nb7 , 7^f ; 3A^*#Cli, Mix., 
7ti±J&*ffllia ; TUy r7';-<7)^tC(i, ^X., 7>;ux, ^*#fflfl& 

7'Dh7 s 7XFfi:fo/:J:^:, ^m^ii^f 0 £ ? K, %*fti:J:ot 

[0 0 7 7] 
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WM 2 0 0 1 - 1 2 8 0 0 8 ^- v : 25/ 

t- 4 9 to if y -m f «: ffl V » T ^ * * - £ £HJ&^it;^2» A1" * 7jV£^ £ W 4 - 
[0 0 7 8] 

f! COTTON 2 , 4-y^nD7iy+vftK, S^^a-x^trB 5§i 

^L£f£, -tfTf->, ^'>v;ur S -/ y^otit^*^^^ tj ;i^~v 'J > 
tz&&.<DW£.W*. ^>y>7 ^ y -7°'; >^Oft&sfc;u*>*teS:tw'£A,rtf#g 

m s ^ttOffl# t xSS-T a C <h «t *K ^14^111*1 $ ^ F 1 Jttt * ^ -6 ^ t 
[0 0 7 9] 

z.<7)£ n C»i:r»DNA^ifAt^;t(:J: •) , «R£t1W&M®f£ 
Effete £ BTIfc K Hfl-r Z>Z\t K & o 
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ti&moit m£.mm zMn<vmnz^tr±miz®LfflKzit2>z\tx\ m& 
^WMmmRi/mmrnxmrn-r^ ztizx*) mm* Ai>miz®.fr&ititzw.® 

#:£f#&C<h7^-C£&o d officii, ^^K^[Htl^noT^«h 
li^Myn-e- ? - t&iz*%wnmm?<v-UXi*&U*m>X-f2> ztx\ * 

Kffi?±jl ->xfAH^:t tfx # £ o 

l£#1-*fciC>Kti, SlJit, c m s R f t v^^i^«E t v» Ho 

7&*;&3ST* "9 > fi£3fc. A^f7'J y Kfl^-co^jgco^aMKiR f cms 

, .i^I t ^ 9. 3 P9^<7) ffif i: Lfcri*, A<mmz± *K R fife?- 

m w&Mtm < £ *> n«F**pri6 t^cms ^» s f£n-c # & 0 

cms«f^L *H^DNA*tt*I)fei: LTt±, ±i£<7>^ 

ffi K-ft v > , cmsW^tt^lfi* co D N A «|£& L i> <D tz I 1 

■C=fc< > cms R f-^fc^KLTlf'bfifcfcOTfc «fc v*o 

±JEO»Hpr^3fc-/n^-^-t LT{±, 0Ox.(f, tl¥6 -4 6 6 9 7 X%\ 
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fc^affc^mfcfEffiS^ 7°u ■=&- * -^ff ti2> Z. t \z 
;W 7 'J y KfrF-£j£l$K cms ^jfcfc Ltffflt* - ttf~C£ ho 

[0 0 8 0] 
[HMM] 

[0 0 8 1 ] 

DNA"7-A- #-$lv£ ti n AFLP (Amplified fragment length polymorp 
hism) ^(Nucleic Acids Research, 1995, Vol.23, No. 21 4407-4414) Km Ctz 
, GIBCO BR LttOAF LP Analysis System I A 
FLP Starter Primer Kit tCfotAFL P fcff'ofco -7 
- * - fc WjHsEi * mfc-t ZtmtLX, cmsM3tt^3> (Raphanu 

mt£^ 2 003-3056162 
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s sativus cv. Kosena) <D 1 WiW ( (KC2/KA1) -1) R f Mtt"C**Hfi: 
^ rr > (Raphanus sativus cv. Yuanhong) <D 1 jgf£ (YuanlO-3) <b £N 
. Koizuka, et al. Theor Appl Genet, 100:949-955 2000 Uf fife <D & fl 
^cgeL/ir^ 3 >F 1 ifr|t8^^^i^^LTt#^tt^^2 1 0 0W*<7)F 2 * 
Hl£ffiv^ 0 -eolgm, R f itfzcT^tttr =t d MtBijt;^-tL-e^0.2cMfI 
«c0itf5^tT^|ti^fig tCilili" £ -7 - 77 - £ 5 ol^l L/^o #DNA7-* 
-<hR f ilf^^«fEW^I^^L7t:^V AOitfeEI^EI 1 K^to 
[0 0 8 21 

R f iffST-^tttrDNA -r-*-W«r3RrC*7& s 'J&5?^«r* 0 lit?, DNA7 

-J:- tR i&itttornmtimtix^ztzib. yj adna^^o^d- 

[0 0 8 3] 

(± 2 7 < 7^ V - Zitm Ltz 0 D NAi^ £ LT, F 2 *H*^ 
L^rl^tCflJfflLTtafcratllfil^'f 3>i «5, CTAB& (Murray, M. 

G. and Thompson, W. F. (1980) Nucleic Acids Res. , 8, 4321) K£*)¥S& 
DNAfcWKLfco 7^7 7'J-li:, 9 A * - «h LT A DASHII^ * * - ( 

STRATAGENEtt M ) fcffl^T, ¥^Jft20kb, 5X10^0 7 A ^ 7 r - v ^ 

^77'J-^ILf:o LTpWEB::TNC^^ ?-(EPIC 

ENTRE TECHN0L0GIESa^)^fflv^T. ¥#JK40kK *Hi$:5. 5X 10 4 1B<7> 3 x ^ K 

[0 0 8 4] 

3>-r ^Of^jR(±**0tc, R f il^<7)MiIiJHfigi--2.DNA-7-7V-^^ 
81 ±SB-Cf^*iL2t"9 A ^-7 r- 7*7 V -7^, "/^-^W 7'; ^>f 
x-va^^wt, 7A^^n->^fiL/: 0 K7^f7*7'j- 
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0 y<D-U*J&ir=i^< K^n->NIT7/2tT03-2(i^?£{Cj; 19, 11* 

[0 0 8 5] 

3&VC\ ±IEn>-r'f ^O— K ^ n — >NIT7/2 <h T03-2^1a* 
E?«J£, TGenscanJ (HfgX^- X V 7 h -)x7fi|) ?4 u > t 

- * -f>bn> £^£»it*i£T*B55-fc -*B#J±, ±*E 

[0 0 8 6] 

11*608 3 : *V 5 •^DNASiS^t^D--^^ 

[Genscarij T*^$ ft/c^n^e- ? ? - ^ ? r £-h5^;-^ti\ BE 
^J## 1 iz fflRZtitilfrb 855311^ t -C OHpal-SwalKJfJt (8553bp) 77 ?*p< 

tz 0 DNAiflt^-atf^^ : £-r^^^(Epicentre Techno 1 og i estt*Q K £ 19 
MftLTDNA£E]l|XL£o Taq D N A polymerase (SSiittSO *m^X3' 
*3» tCdA * ft L > pGEM-T easy^ ? * - (PromegattSO |:t^n-->^fC 
, cds6/pGEM-Teasy&f#fc 0 J^T> fMBKKiE-f-*o 
[0 0 8 7] 

100/. l<7)lXK$IJ|5I^»«t(20mM Tris-HCl (pH8. 5) , lOmM MgCl2, ImM Dithi 
othreitol, lOOmM KC1) 4 1 l^gO NIT7/2r?X^ KDNAfclO unitO$IJPI^ 
SfHpal (SSittttO £iH;L, 37t:4CTlB#r»SLfCo 
[0 0 8 8] 

tJPfiM, 10// 103MRsBfc"*- h V *A(pH5.6) £250// lOx^y -i^JnitW 
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-SOrt'TS^P^iPLT, 15000rpm,4 < C"ei5^P H 1il^-r^>o ±ffi«£, £ 
<bHlml<7)70%^? / -)V*Bfr^1}\\z.\ lSOOOrpm^r-eS^^^L^^o ±ffi^ 

^11^89^ l£flPx_T^^1- 0 
[0 0 8 9] 

mfrLfzDNAmm^. iojui<DioxHmmmmmmm(5oom Tri S -Hci( P H7.5) 

, lOOmM MgCl2, lOmM Dithiothreitol, lOOOmM NaClh 1/u lOlOunit/^ WMW 
HSwal WUikttm) ZDUx.. 25°Cl i zxmmm^Lfz 0 Uju l<7)10XloadingM 
ffi$L(l% SDS, 50% Glycetrol, 0.05% Bromophenol Blue) %1)\\Z-tz 0 
[0 0 9 0] 

1.2g<7)fg:S!l!*T^"n-^SeaPlaqueGTG agarose (FMCttfJQ <h , 150ml <7)1XTA 
E (40mM Tr is-acetate, ImM EDTA) Hir$ £ ?lfPf&> 100°C HSP^ L T T n - X 
SriS^L, 45°Ct ■?SH$L&7& r 'b?$*PLfco 14X15cmOy;W h W tC30mm(pSXl 
mmJ¥<7)3-A£i£SU i$£P L^^SrSE Lai*HAfe 0 A ^loading 

Dye* tPx. tDNA^zl L 1 XTAE,30V/30cmOmi±'ei8B#^m^:i3cl& L /: 0 

[0 0 9 1] 

.l^tl L/c^.l, .0. 5j« g/ml xf y ^ a 7n < K/lXTAEvMtc^ U 30 
5r$rfe L fc 0 ^ £365nmO^&^*|£ Jfclt Lfc h 9 >f ;W 5 * - * - <*>± 

[0 0 9 2] 

r;KOfi£50mgtC*tLTl^ 1 O50XGELase Buffer (2M Bis-Tr is (pH6. 0) , 2M 
NaCl) *JPx.7to ^'>>K7)Ao7t:^^--7^68 0 CHML7t: K7^ft- h 7'd -y * 

iTCLt'^^iriL, 5^r^iPfiL7t 0 :ofa-7 , i: 1 ^;K7)m£200mgtc*t 
LTlunitOGELase (Epicentre TechnologiesttSO * #Px.T45°CO K9 >f fc- h 
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[0 0 9 3] 

y^mwzttLx, i/3#»(7)iom mnTy*^v^(vH7.o)*mz.mwL, 15 

OOOrpm, 5^mit^Lfz 0 ±*ji£$r L WmlO-r ? n -f- ^ - U ±ffiCT 

LT2^i^J-^y-^^Snx.^z 0 ^-^-•7°*mWik, 15000rpnk4°C-e2 0 5>Ph1 
^L>L7t:o _t*Tt£P&t^ £M;imim0%i?7-^£j|§i-7Hl3,nx., 15000rpm,4°C 

tz 0 ttM (120^1 <7)TEMfi?S(10mM Tris-HCl (pH8. 0) , ImM EDTA) £ tJP x , 

[0 0 9 4] y 

mULfz20ju lODNAvtifc, 55// l<7)M«7jx, 10^/ \<D10x PCR MfltfKlOOm 
M Tris-HCl (pH8. 3), 500mM KC1) , 6ju 1025mM MgCl2> S/u \<D2. 5mM dNTP mix, 
1/^1605 unit/>l <7)rTaq D N A polymerase (^SitttUD *1)Uz.X : mMk. 7 
2°C-e30^raM^LT, 3'*5iS^dATP£ttj!jnL£o 
[0 0 9 5] 

IW^ji? ^^-.x-y h :Microcon-50 UU^Ttt:^) ±feR)Sift^ 
5000rpmXCT20^if^L/io ^77 7°<7)7jc£3£T. #«100// KDffiM 
7jc£UDX-T, 5000rpnu4°C-e205^rH t Jit'L^ L fc ? "7 ^ -a.- y h 0 
[Sj^^it^HLTilf Lv^^f ? n-f-a.-ri-^L^ 0 3000rpnu4°C, 553-|B!iS'k 

[0 0 9 6] 

5ju KDmmZtifz? n-->^HJfK\ 1//1 O50ng/>1 pGEM-T easy^??- 
(PromegaiM) , 6^1 WDNA Ligation Kit Ver. 2(^7@iiM) <Dr;t?&£?l 

fnm, i6°c-e307>ra-r h l£ 0 

[0 0 9 7] 

mn?>My 1 h :Microcon-50 U'J^TttSI) ±ffiSfDWt£ 

100// 1coM^tK<!: £ i> \zM U 5000rpm,4t;^207>Ffl>f 4> Lfc 0 Fry -7V)7jc£ 
^t-C, SS100// l(7)M7K^Jn^T, 5000rpm,4 o C-e20^re1it>L^L7t:o "7 4 9 

3000rpm,4°C; 57>^3t^tT, "7 ;i^^-JL- -y hcODNA £HIiRL£o 
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[0 0 9 8] 

HJi|XL/jDNA^^^--7"rt7K±^3:T<tiPL7t:c 30//lO^l^ |>D,t> 
-v a >ffl*JMDH10B (Gibco BRLttSSO £i^-7^A*U !l< rUf f: 0 W 
7K-hT?TJ-^ L/:J- P * Fn*>-va>ffl (mH^Pilmra) -y h (USA Scie 

ntific Plasticsttili)^, D N A tma Ltz±mWZfe Lfz Q Electro Cell Ma 
nipulator 600(BTXtttO Srffl^T, 1.25kv, 129n, 50// Foo^f^-C^ U ? b n # 
P-vg >=Mt</\ ^Of^jS^HSyCH^/zSOO^ 10SOCi^lt!i(Gibco BRLtfcM) 

htC^nx.^o ^HtM^10mlc7)i§*^^-nc#L, 37 0 C-eiB#^M<b 
9^*L/Jo 100^ g/mlcOAmpici line (fD^«ttW)> 20^ g/mlOX-Gal (Sffijfi 
tt$!0 , lmMcOTTG^I^thM) SrftPx. /iLB^ifitij (l%Bacto-Tryptone, 0. 5%Bac 
to-Yeast Extract, l%NaCl, 1.5% Bacto-Agar) lZ y LtzjtMM £4£lf ^ 188# 
P H t m±37°C L/jo 
[0 0 9 9] 

^^±^11*17^:6^ =?n^-£, 100 / ag/ral<7)AmpiciIlin^tJDAfc2ml <7)L 
BtgiCt, 37°C-C18Bfr H U^±^*L7t:o i%mLfz±mWfrb, 5£8cKJ: •) 7°9 
X< KDNA^ffltBL^o 7°^7s^ KDNAUgfiUOifH-^^ n-^>^-^tiT 
V > & C £ £Jlr IJ|»gf EcoRI ..(^SitttjH) "COT L T ffl£@ L > cds6/pGEM-T easy t 
LfZo 

[0 10 0] 

cds6/pGEM-T easy£f£}# L£7dMDH10B£, 100 j* g/ml^Ampicill in£tJPx_ tz 
lOOmlOLB JgJfetcr, 37t:T'18B#K^*L/to 7 foil' 1 ) SDS^tC «£ l), Qiagen Mi 

[0101] 

cds6/pGEM-Teasy £ ftlj EBggffcEcoRI Wf f£ , 7 9 > h El JRffl 7 # n - ;* £ 
ffl^^;H^ftCJ:i)^^^-fc^»U EPKSftfcDNAKffi-fcttH&^K 

^ * * -pKM424cOEcoRI^fi C^n-^^/LT, Iflfg^ffl * * 
-cds6/pKM424<h Lfco WTC#i^^to 
[0 10 2] 
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100 l<7)lXHWM^««nt(50mM Tris-HCl (pH7. 5) , lOmM MgCl2, lmM Dithi 
othreitol, lOOmM NaCl)it»tC, l M g <Ocds6/pGEM-T easy DNAhlO unit<7>$IJ 

mmmcoRi (^.mm±m) srsn*., 37°ci t zrimmm^Ltz 0 

ifS^Hpal-Swaliffit^fXO tB L^|5]#co^vS-e, cds6/pGEM-T easyfr 
h cds6 * -a" tf EcoRI if it £ 5Mi HI 4X L tz 0 
[0 10 3] 

100/* l<7)lxH$IJ|^^MffiiS(50mM Tris-HCl (pH7. 5) , lOmM MgCl2, lmM Dithi 
othreitol, lOOmM NaCl) ^> 1 // g^tS^Kt^&ffl^ ? * -pKM424 1 10 unit 

<7)*iipm^ecori C£.mm±w) 37x:^rmmm : &Lfzo M&tk, 100 

/u 1 <7)1M Tris-HCl (pHS.O) <h , 1 unitOBacterial Alkaline Phosphatase (Sffi 
[0 10 4] 

200 /* 1 (DTEmm M ( lOmM Tr i s-HC 1 (pH8. 0) , lmM EDTA) X~m P L/:7x/-)b- 
^nn^^A^Jfjn^. ^L<ar4iL^o 15000rpm, 555^^1^ ±ffi£#rLv> 

fa-ri:iito iwo^ff£k -9— mmnML, 9 >/^k£mp&^£ 0 20 

// \<D3ymmi- V 'J ->A(pH5.6) <h500/z lcOx^y-;^ix.tlf||l -80°CtC 
T55^*t;£PLT; 15000rpm,4t:^15^rBlil'L^L^o.±ffl^l^§ , £ <b^lml<7>70 
%x^/-;^^n:ii, 15000rpm,4°C-e5^^it>b L£ Q it^K 
^mm^m^X, \m.*55fmZ^^tz 0 itmzlOOfxKDTEmmmiOrM Tri 
s-HCl(pH8.0), lmM EDTA) £ ft] x., 3t^z ! &frL, 10ng/ M \<D t Lfz 0 
[0 10 5] 

10// KDmmZftfzEcoRlWFr. lju i<DW) >iMfc£*i£pKM424^? 11/i 
1 <7)DNA Ligation Kit Ver. 2(^Miitt«0 IW^WM^, 16 < CT305^Fb1 > 

[0 10 6] 

^ y Y :Microcon-50 U x ) *°T*±S0 ±ffia£tft£ 

100// l<0«i: <h & icff U 5000rpnk4°C-C2055-PBl^l> Ltz 0 h y y y°(D^ 
*£T, WSlOO// lcO^TR^tD^T, SOOOrpm^r^O^F^it^L^o 7 4 )V 9 
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3000rpnu4°C, 5ftffl&L*LX, 7 J )V 9 y b <D D N A £[I]lRL7t:o 
[0 10 7] 

MMLfzDN A%^^-7*Z't7k±t,ZALXi%mLfZo 30 ju I (D zc ]/ ? Fn^l/ 
-vs^fflAMDHlOB (Gibco BRLttS*) - Aft, $£< ?l-tf£ 0 W 

*±t?^Lfcxi/^ hn^P-i/'g ym (m&fflHUnm)- h (USA Scie 

ntific PlasticsttiSDK, DN A ?IfP Ltz±mM*1$> Ltz a Electro Cell Ma 
nipulator 600(BTXtt$SO ^ffi^T, 1.25kv, 129 50 ju FO^fti !✓ ? h n *° 
v a >£fi^\ ^r<^^U i b^37 o C^ ; ^tz500ju l<7)S0D£tfi (Gibco BRLtt$^) 

-7 if S£L£o 50^ g/ml ^Spect inomyc in (SigmattM) ^^Dx./iLB*^J#tfi(l%Bacto 
-Tryptone, 0. 5%Bac to- Yeast Extract, l%NaCl, 1. 5% Bacto-Agar) IC, if#L/z 
AflfM^i£lf\ 18B#^J^±37°C^*L^o 
[0 10 8] 

^^i§tti±H^tLfjrrnn-^, 50// g/ml<7)Spect inomycin£ JPx. fz2m\<D LB 
WCT, 37°C-ei8B#r B U^±if«L^o JS*L7t^»l»^<b, 5£i*K J: 0 
5 KDNA^tttBLto -7°^^ 5 KD N A H g #JO®rtf-/^ o ->n > ^ $ fix v> 
§ C t £fWRB££BamHI ($Mattt«) "C^Bf L TltE U cds6/pKM424 <h L fc G 

cds6/pKM424£*£J# L AflMDH10B£ , 50 ^ g/ml cOSpect inomyc in £ fin*. £250 
ml <7)LB ^JtfUCT, 37°C-ei8B#r^i#«L^o T ^ * V SDSS K J: *9 , Qiagen Midi 

[0 10 9] 

T^nA'^f 'J ^ A(Dzi y h -bfl'fcWSIL, ?#<b ft£cds6/pKM424^* 

mmLtzmyvftzmmmTyus^T-i) ->aehaioih^al^o 
[0110] 

TOM^HL^o r^n/s^r-i; ^AEHA10l£, LffiH5c^f*±-C^ h - * 
LT. 28 < C-e24B#F^m±^*L, v > iffrzi u ~- £t#£ 0 20mlOLB«OAo 
^50ml»'t1ftcagIimiigJSOrin--S:OTL, 28 < CT-40B#PJgfc 9 Ltz 
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o Amr$fe, m<um<nmz-mfflm lx. z<bi,zmmfflmi~t%mLfz 0 tgmm 

£l500Xg, 4lC^^bLT*ML/c 0 ±ffl fc-f-A - rC40mlO7jt^ LTt&ft 
M10%^*'; -tn-j^An, Ifr^fff ; ?SL, 1500Xg, 4°CTii^ LtH Lfc 
o dO»f^*2lHlt|i)jgL^o &<b*ifcE#£*?frL £500// l^iillO^-'J-t 

ftU WaS-e^lt^, -80°C"7 V — *f-K«#Lfco 
[0 111] 

T^ny^f V ^ AEHAlOlO.x.1^ h n,f v-y 3 >fc e f > h-fc^S:*. 

7K±Ti§^L£ 0 ^*6<%^L/cl.5ml^i-rtC40// 1^1/^ h nr/>tfx> 
h -b ^ * Xti, 100ng<7)cds6/pKM424^ y°y X< KDN A £#P;L T$2 < L fc„ 

Scientific PlasticsttSSD CDN A ' kfflft LtzTFu^? f v A £f£ i~ 0 Ele 
ctro Cell Manipulator 600(BTXt±m) v>T, 1.44kv, 129n, 50^F<7>^f^"C 
xv^ ho.f 1/-v3>^tV\ ^-<7)^iS*>H30 o C(l^*!)7t:500^ 1 <7)S0CifJtij(G 
ibco BRLtt§!0 i^zL^y h iZjjnx.fc 0 T¥w*9 t 'J U A £l0ml<7)it*^ - 
■/K&U 30r-Cll$rai6*:-9JgF*1-*o SO^g/ml Kanamycin (fP7frM?±$50 , 

25^ g/ml Chloramphenicol (fP^cM^ttl^) , 50//g/ml Spec tinomyc in (Sigma 
tt«), 2.5//g/ml Tetracycline(SigmattM)^tJPx.£2XLB^i^(2% Bacto-T 
ryptone, 1% Bacto-Yeast Extract, lXNaCl, 1. 5% Bacto-Agar) ig^LfzT 
yu;*9 7-W&*$L tf\ 24mm J^_t30°C Xigm L tz 0 

[0 112] 

*^^*fe±tCian£^0^-^, 50^g/ml ^Kanamycin, 25^g/ml <7)Chloram 
phenicol, 50/tg/mlO Spect inomycin, 2. 5^g/ml <7)Tetracycl ine^r^JPx. £2ml 
OLB^tcr, 30°C-e24B#raJ^±^*i-^o i§*L/wT^n/'C^-r «; vAfrb, 
Jg&Ki 0 ^9*3 KDNA&JftiBU cds6/pKM424^T ^*o/s -r * A Kzg 

xztix^&zt zmmmmBanm (m.mm±m) xwm l xm m l tz 0 mm £ n 

tz ? u - >i± , 24B# PTO* L £it»$E K M®80% ^Up £ r rMP 

[0113] 
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SEQUENCE LISTING 

<110> Mitsubishi Chemical Corporation 

<120> A gene which is involved in recovery of cytoplasm male fertility f 
rom sterility 
<130> A11143MA 
<160> 3 
[0 114] 



<210> 1 








<211> 8553 






<212> DNA 








<213> Raphanus sativus 




<400> 1 








gttaacgtgt 


tcattatcca 


ctaaaaactg aaattcataa aatacacaat tgtatatatc 


60 


atccgggatg 


attcatcccc 


aaaactccga ctctaatact aaaacaggat aagcaagacc 


120 


acctaatcta 


aatattaaga 


aggaaaaaca aatcagaatc tagaatcgea gggaaataac 


180 


acagacccta 


tttgectatt 


ctcatagctt catcataagc atcatataca tatatattca 


240 


aatgcgatga 


ttacacaggt 


tgtcacaaga aaagcattga agtattgttc tcacttactt 


300 


taactcagtt 


ttcgtcacct 


tacacaatgc aatgttgact ctttctttga tccaaccact 


360 


gggagtaatc 


tcttaaaaaa 


gttagaccaa gcactgaaaa caattagaat ataacatttg 


420 


catctcctca 


cccagagaga 


tgacaacaca aatacttctt catcttggac attgtgtgat 


480 


gtttgagaga 


gagatgeaaa 


acggtggggt teeggtttat aagteggage caaaccgttt 


540 


tagtatcgat 


ttttagttca 


tatgatcaat ctctactctc taaccggttt tactatcaag 


600 


aaagaaaaaa 


gagaagctta 


tagagtttgt atttctegtc tctggtttct ttgttgatta 


660 


acaaaagctt 


aagcaataat 


agaatgaatc tgcaagttta ttctacttat ggtaaattga 


720 


tttcatagca 


atttggagat 


aaagaatgaa gctaagcaag teaagaggeg aaccagagaa 


780 


gcataagcga 


caacaacatt 


tccaccaaga ttaaaagaac atgatctcct cctgaaccca 


840 


catgggagca 


gacaaggcag 


gaeagageca atatgaagaa gaggaggaag atggcatcac 


900 


age tat cage 


tctcatgaag 


accgagcttg acgataacca tggtgacagc tacagaaegg 


960 
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gcagacacct 


aaacatcttt 


taacacctga 


agaccaataa 


tcttgcgtga 


aacaagtgta 


taagcccaga 


caatagacgc 


ataaaaggct 


aaccacacaa 


tttttcacta 


tgatcactct 


tatacatgca 


gcagcagaaa 


caaaatgaca 


tctttgatca 


ttcatccccc 


aaatgataga 


attccagaac 


gtgtatcatc 


aatctgaagc 


tatataaaaa 


atacatagac 


tgaacagaaa 


aagcattgcc 


actgcccttt 


ttagttcctc 


gatggtaatg 


gtatcaggat 


acacaccact 


cccattaata 


ttacccactt 


tacgaaaacc 


agcaactatc 


cctcttcgac 


ccatctcgca 


tgccttacag 


tagccattaa 


tgagtgtagt 


gctacccatc 


gaatcaaaca 


tttgtgtagc 


atcgatcatt 


gagctatagg 


tgatagtatc 


gtataattcc 


tcggcctcta 


aaaacttccc 


gtaagtttga 


acatcaggtt 


ccacaccatt 


actcttctgc 


ataaccttaa 


acatttccaa 


accatccagc 


aaagtgtcac 


aagtaacgat 


ttgtaaaagg 


tctagagcag 


cattaagatc 


gttgtaagta 


gttgtgtcag 


caactaatcc 


tccatcatct 


atcctcttag 


ccccacaata 


gttgggagag 


cagcccttgg 


tagccatcaa 


attctgtttg 


caaaatccat 


cgatcattga 


ccttggaagc 


atctcatcgt 


ataattcttc 


tgcattgatc 


aaagcattat 


aagttacaac 


ttgcaacaac 


tgctccgcgt 


cgctccatct 


gttgtaggta 


aataaatcgg 


gaaagattcc 


tgcatcgcta 


tgacgtccgt 


ctttacaaag 



aatcttctgg aaggtgtgcc tctttagttc 1020 
tggaatttaa ttggaaatgg tcaaatttat 1080 
gtcattagaa tagcagcaaa ataacttact 1140 
attcaacgat ttgatcaaac attagtaggg 1200 
ttgaagctct gctgcgcaaa cagaagaaaa 1260 
tcctacaatg caaaaccaaa ccaatggtta 1320 
tacacacaaa agaatgtata cattcttgtt 1380 
cttacatacc atactcatct gcagtttctc 1440 
tttactccat aaaccagtca gcatattgcg 1500 
tgaaatcatc tcctggaaaa tgtctagagc 1560 
acaaatcaaa gtgatgtaag taattgcgtt 1620 
gaaaagctcc agcccatcat caacccttcc 1680 
aaaggtcact acgtttggag agaagctctt 1740 
ctcatctagg cggctctgct tgcataatcc 1800 
tgggactata cccctgtggg gcatctcctc 1860 
ttcattgatc aagccgctga tcaatatatt 1920 
gaaggggtga ctagcatcaa gatccttctt 1980 
tgcatctttt agtttcccat tatcgcagag 2040 
atcagggcac aaaccactag agatcatctc 2100 
gcccaccaga tagaacccgt gaataagagt 2160 
tgtttcagtc atctcatgga gaagttccat 2220 
tccgtctatg agagtattga aagtgattag 2280 
ataaaacatg tgctcagcag catcaagacg 2340 
actatatgtg attgtattag ggattatacc 2400 
agcctcaaag aacttgcctt ccttgacaaa 2460 
atcagggctg atcttccttt ctaacatttc 2520 
accagagcta caaaaaccaa c tat cat act 2580 
tttctcttgc atttcagtga aaagattttg 2640 
gctatcaatg attgcactat agattacaac 2700 
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attgggtatg 


atgtggctca 


cctcctccat 


cttcctcagc 


agattcagtg 


cagacacagt 


2760 


atctcccttc 


ttacacatcc 


catctacgat 


tgttccataa 


gtaatctggg 


taggctggag 


2820 


accatcttcc 


atcatccgat 


caagcagagc 


tacggcttcg 


acaattctac 


cctcgcggca 


2880 


aagaccgttc 


atcaaagtgg 


tgaaggttac 


gacattgggc 


ctacatgtcg 


tttcaaacat 


2940 


ttgatgaaaa 


aaatccaagg 


cttcagaaac 


cctatcttcc 


acacataatc 


catggagcag 


3000 


ggtggtgaag 


gtaacaacat 


cagggtggag 


tccaagcttg 


gtgatcttac 


caaatgtaga 


3060 


caaagcaaag 


gggagcttag 


agcagctgca 


gaaacatttt 


atcagaatat 


tgaagctgta 


3120 


tatatcacat 


cgaatctgtt 


tcctttccat 


cttctgatag 


agagaaatca 


caagatccgg 


3180 


gcgttccatt 


ctcaccacca 


cacccatcaa 


tttacagaaa 


tcaaccacag 


aaggtaaagg 


3240 


acgagatcga 


agcatgtcac 


tgaacaaatc 


aatcgcatcc 


tctaaacctt 


tgatttcatg 


3300 


aaacccactt 


tgcagcttca 


aactctctcc 


tccaaaacct 


gcttcgcaac 


tctctccgct 


3360 


tgccttggcc 


agagtatcac 


gaatcgatct 


cgtacagaac 


aatctagccg 


cagactcagc 


3420 


aggagaagaa 


gaacacttga 


atccacaaac 


cctagccaac 


attttatttt 


tgtttcgcct 


3480 


aaattttgtt 


cttcgtcgat 


ctctaaaaaa 


aactcgtgac 


tgagaaaata 


aacgagagat 


3540 


aaagtacaaa 


cgggttccat 


ttgttttaca 


agaaccggtt 


cagtttgaat 


tatacaattt 


3600 


ccggttcaga 


tttgtcacca 


gttgattgat 


tgagttcctt 


gtttaaaccc 


acagggccac 


3660 


atgattcact 


aaacccagag 


ccgagagaaa 


ttgataaacc 


gagctattga 


aaccagtaga 


3720 


gttccggttc 


agtatttatt 


actaagcctt 


cttgtttagt 


ccacttttaa 


aaatcaagac 


3780 


gaccaatcaa 


agaccattta 


cagactatcc 


acttctaaaa 


ttattaaacg 


atcataaaaa 


3840 


tttatcaaca 


gccaggtgtg 


ttaaataatt 


atattagagg 


aaccagttaa 


tgacattttt 


3900 


attgaaccag 


ttaatgacat 


ttttattgat 


gttataagct 


aacttaaaat 


ataaacaaag 


3960 


ttatttactt 


tgggagaacc 


ttggccatca 


atatcatccc 


ctatttcatt 


caactcttaa 


4020 


gtaactaaac 


atttgactca 


aaactaaatt 


ggatatgtac 


ataaacaatg 


agttggacat 


4080 


accacactgc 


aatgagaagg 


aatcgagaat 


ctccatacta 


attagaaaga 


cctaaccaaa 


4140 


atctaaccta 


ttaatttagg 


gttctatttt 


ttatctactg 


ttcagagtag 


ggctggacaa 


4200 


aaaaactgaa 


tccaaagaac 


cgaaccgaat 


ccgatctgca 


aaagtaatac 


caaatccgaa 


4260 


ccgaaattaa 


ttgaatatcc 


gaataggttt 


aaatttttgg 


tatttaaaga 


accaaaaccg 


4320 


aacccgatcc 


gaaccaaaat 


attttggata 


tccgaatgta 


tccgaaatag 


attaatatac 


4380 


atatatattt 


aactattttt 


agattgaata 


tatattaaaa 


agcatctaaa 


atatatataa 


4440 
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tacttttaaa 


ttgttcaaaa 


tactagaaaa 


aatagttaaa 


gcatactcaa 


aacaccaaaa 


aatatccaaa 


tcaaaccaat 


ttacatgtta 


atttatatgt 


aatatattat 


tttgtttaca 


attttaaaat 


tttgaaaata 


atttaaacgg 


atccgaaccg 


aacccgaacc 


gtaatttaga 


ccaaaaatcc 


gaaatccgaa 


tagactcgaa 


cccctagttc 


aaagattagg 


accacttagt 


tatattaaat 


cttaataatc 


aaaaaaaaaa 


tattttagct 


ataacaaaat 


ttgttgaaaa 


aatatttatt 


ataaaataat 


gtattaatta 


taattattgt 


tatttagaat 


tttatcataa 


ataaatttat 


cattataatc 


tatgttgtac 


aagatgtcaa 


aaaaaaatga 


actaaatata 


tatttttaaa 


atacttttat 


gtaaataaat 


cagctctgct 


cgttttcttt 


tttgcttctt 


aactgagtca 


agtatatgat 


caggaacaca 


gttgttagtg 


ataggagata 


aaacactact 


aataagaatc 


aatagagaag 


cgtagctatt 


aaaataaaat 


tatctaggga 


ttgtaatttg 


ggtcaattag 


gggaaagggc 


aacttttaag 


ttatattagg 


caattgggca 


acctagtaga 


ttttgcctat 


taaacttggc 


aagttggaaa 


gcctataaaa 


aataattttt 


ttcccactaa 


aaacattctt 


tattcattaa 


acttttggat 


caactacttt 


taatataata 


catatttttt 


attaatataa 


aatcgatgta 


aattctaaaa 


tttgactcat 


aaaagaaact 


ttcatattta 


aaaattatgt 


aaatttatgg 


ataattatca 



tatataaaaa cattaaaaag tacatgtata 4500 
atatataaaa tatgattgat tttctatcca 4560 
agttttggta cttcgacaca tattattgaa 4620 
aatttcgaaa agtttaaaat atataatgaa 4680 
gttatccgaa cccgaaccga atccgcaagg 4740 
aataaccgaa tggggctaaa atctttgacc 4800 
ccgaaacccg aataggtacc cgaacgccca 4860 
taaatattta atatgacata tatgtttatt 4920 
aaaatcaatt ttaacaatac atttgaattt 4980 
aaatctaaca aaatcctacc caacgtttta 5040 
atttttgcaa ttagtaatat aataatatta 5100 
aacaatgaaa ataaaaaatt atgctatttt 5160 
tcaaatagag gtgttctaaa ctaaatataa 5220 
aaataatata ttaaattggt tgattaaatc 5280 
ttatcactca cggttaaaac attgtaagag 5340 
ctgttctcaa aaacttgatg aaatcacaga 5400 
gaacaagtga taaacaaaat ctatgaatat 5460 
tgattccatg gaaaacgtca ccaacggcgc 5520 
ctgtaatcat aaccgatgga atgcacctac 5580 
gaaaagaaaa atgtctttca^ ttcttttatg 5640 
tttgaattag aaaaataggc cacctcaagt 5700 
gagagaataa atttatgaca tttttaacct 5760 
agtaatttcg tgggacccaa aatccacttt 5820 
cttttaacaa ctaacttttg taaattccat 5880 
catatttaat atttaaaaat catatatgag 5940 
catatataaa gtcaacataa atctatacga 6000 
tttatgaaag ttacccaata aattatacat 6060 
tgaaatctac ccaaataaat gat aat teat 6120 
taaatctgag taaatttaat aaacttggaa 6180 
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accttcatag atccttcatt ttttgccaaa 
attttaatat agttgggtaa atttaataaa 
ttttggtcaa aattgatctc acactttttg 
tgctacattt ttttcccaaa aataaaatga 
gttataattt tcatgtttat aaaatgacaa 
taaaatgaca aaccctacac ctttcacgat 
atcatatcta cttgttagaa ccaatataat 
atcatcccaa gttcttgatt agtcataggt 
tatccgctat agtgctattt caccccaaaa 
gtgaacattt aggttcaccc aaccaatagg 
taaaaagaaa agaaaatatt gtcaagttat 
aaaaaaataa tagccgttac aaaaaatgaa 
aaacactaaa ccttaaaccc taaatcctaa 
ttggataatt ttaaactcta aaccctaaac 
taaaccctaa acccttgggt ataccctaga 
aaccctaaat tctaaaccct aaacccttgg 
ttctaaatca aaaacactaa acactaaaac 
atgtttttaa tttagggttt agtatttatc 
agtgttttgt tgacgaaatt aaaatctttt 
atttttattt tttaatattt ttattttaaa 
acttttttaa aagatatcaa ctgtgaaatg 
gtttactcta ggggtacacc aagattaagt 
atgtcaagta tctagtgatt tttatgtctt 
aaattctctc gcataaactt cttatcttaa 
ataaactcct aaactctaaa ccatgaatcc 
cccttgggta aatccagaat ccgaataaat 
atatttatga aatttaccca aataaatgat 
gataattttc ataaatctgg gtaaatttaa 
tttttgtcaa aatggtagga agaacaaatt 



1-12 8 0 0 8 

atggcaggaa aacaaatttg tctacattta 6240 
tttggaaacc tacgtgaatc ttacattttt 6300 
tttttgccaa aaatagaaac actcacgaaa 6360 
caaattggga tctggcagca aagtgcattc 6420 
aaattgttaa tgaaatgaca aatttgttaa 6480 
gaactgatct aataacttta attttcaagg 6540 
cccatattga gtacaacctg cagatttcca 6600 
agagccgtgc ttataatcta ttgaaaaaga 6660 
aatagagtta tccttaggtt cacccctaga 6720 
aatcaagtat ttcataatta atattttttt 6780 
attatgtttt taaaataaat aaaatataaa 6840 
tttttgaaaa ctatttttaa tatcgtcaaa 6900 
accctaaacc cttgggtata ccctaaaccc 6960 
cctaaattct aaaccctaaa ccctaaatcc -7020 
cccttggata attttaaact ctaaacccta 7080 
ataaatcata aacacttgga taatcctaaa 7140 
attaaatctt aaaaatacta ttatggttta 7200 
caagggttta ggatttagag tttagagttt 7260 
taaaaaatct ttttttttgc atatattatt 7320 
aatgtaatat aactcgacaa tattttgttt 7380 
agtgatttct attggttggt gaaccttaag 7440 
ccaaaaaata taggataatt tggtgcctcc 7500 
aagaagttaa gactcaacct gagtttgacc 7560 
atatttaaaa tcatcaacaa aacactaaac 7620 
taaatctgga atccttgggt aaatccggaa 7680 
tatacatttt gacccataaa agaaactttc 7740 
aaattattca taaaattata taaatttatg 7800 
taaacttgga aacctacata gatctttcat 7860 
tgtctacatt tatcttaaat attaaaaatc 7920 
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atcaacaaaa cactaaacct aaaatcctaa actctaaacc ttgaatccta aatccggaac 7980 
ccttgggtaa atccagaacc attgggtaaa tccagaatct gaaacaatct ggaacccttg 8040 
gataaatccg gaaccctatg tctaacgttt aatacaatct aattcactat aactcaagaa 8100 
ataagtatac gtatacataa gatgtacgaa tatctaaggt gttcgaatat ataaggtgta 8160 
cgtatacata agtatacata aggtgtacga ataccttagg tgtacaaata cctaaggtgt 8220 
acgaatacct aaggtataca gaaggtgtac gaatacataa ggtgtacgaa tatcaacata 8280 
actcatctaa tacttaagat gtacaaatac ataaggtgta catatacata agtatacata 8340 
aggtgtacaa atacataaaa tatacgaata ccaacataac ccatcgaata cttaaggtgt 8400 
acgaatacac aagtatatgt atacataagt atacatatat ttaaggtata cgaatacatc 8460 
ggtgtacgaa tacataacat ctatgaatac cttttgttta tatcccttat tgcattggag 8520 
agtttaaata catattaagt ataaaattta aat . 8553 

[0 115] 
<210> 2 
<211> 2415 
<212> DNA 
<213> Raphanus 
_ <400> 2 

atg gag gca cca 
Met Glu Ala Pro 
1 

ccc eta gag ggt 
Pro Leu Glu Gly 
20 

eta ttc gga ttt 
Leu Phe Gly Phe 
35 

tta ttt eta aat 
Leu Phe Leu Asn 
50 



sat ivus 

aat tat cct ata ttt ttt gga ctt aat ctt ggt gta 48 
Asn Tyr Pro He Phe Phe Gly Leu Asn Leu Gly Val 

5 10 15 

ggg cgt teg ggt ace tat teg ggt ttc ggt teg agt 96 
Gly Arg Ser Gly Thr Tyr Ser Gly Phe Gly Ser Ser 

25 30 
egg att ttt ggg gtc aaa gat ttt age ccc att egg 144 
Arg He Phe Gly Val Lys Asp Phe Ser Pro lie Arg 

40 45 
tac ggt teg ggt teg gtt egg ate ctt gcg gat teg 192 
Tyr Gly Ser Gly Ser Val Arg He Leu Ala Asp Ser 
55 60 
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tea cga gtt ttt ttt aga gat cga cga aga aca aaa ttt agg cga aac 240 
Ser Arg Val Phe Phe Arg Asp Arg Arg Arg Thr Lys Phe Arg Arg Asn 
65 70 75 80 

aaa aat aaa atg ttg get agg gtt tgt gga ttc aag tgt tct tct tct 288 
Lys Asn Lys Met Leu Ala Arg Val Cys Gly Phe Lys Cys Ser Ser Ser 

85 90 95 

cct get gag tct gcg get aga ttg ttc tgt acg aga teg att cgt gat 336 
Pro Ala Glu Ser Ala Ala Arg Leu Phe Cys Thr Arg Ser He Arg Asp 

100 105 110 

act ctg gec aag gca age gga gag agt tgc gaa gca ggt ttt gga gga 384 
Thr Leu Ala Lys Ala Ser Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly 

115 120 125 

gag agt ttg aag ctg caa agt ggg ttt cat gaa ate aaa ggt tta gag 432 
Glu Ser Leu Lys Leu Gin Ser Gly Phe His Glu He Lys Gly Leu Glu 

130 135 140 

gat gcg att gat ttg ttc agt gac atg ctt cga tct cgt cct tta cct 480 
Asp Ala lie Asp Leu Phe Ser Asp Met Leu Arg Ser Arg Pro Leu Pro 
145 150 155 160 

tct gtg gtt gat ttc tgt aaa ttg atg ggt gtg gtg gtg aga atg gaa 528 
Ser Val Val Asp Phe Cys Lys Leu Met Gly Val Val Val Arg Met Glu 

165 170 175 

cgc ccg gat ctt gtg att tct etc tat cag aag atg gaa agg aaa cag 576 
Arg Pro Asp Leu Val He Ser Leu Tyr Gin Lys Met Glu Arg Lys Gin 

180 185 190 

att cga tgt gat ata tac age ttc aat att ctg ata aaa tgt ttc tgc 624 
He Arg Cys Asp He Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys 

195 200 205 

age tgc tct aag etc ccc ttt get ttg tct aca ttt ggt aag ate acc 672 
Ser Cys Ser Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys He Thr 
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aag ctt gga etc cac cct gat gtt gtt acc ttc acc acc ctg etc cat 720 
Lys Leu Gly Leu His Pro Asp Val Val Thr Phe Thr Thr Leu Leu His 
225 230 235 . 240 

gga tta tgt gtg gaa gat agg gtt tct gaa gec ttg gat ttt ttt cat 768 
Gly Leu Cys Val Glu Asp Arg Val Ser Glu Ala Leu Asp Phe Phe His 

245 250 255 

caa atg ttt gaa acg aca tgt agg ccc aat gtc gta acc ttc acc act 816 
Gin Met Phe Glu Thr Thr Cys Arg Pro Asn Val Val Thr Phe Thr Thr 

260 265 270 

ttg atg aac ggt ctt tgc cgc gag ggt aga att gtc gaa gec gta get 864 
Leu Met Asn Gly Leu Cys Arg Glu Gly Arg He Val Glu Ala Val Ala 

275 280 285 

ctg ctt gat egg atg atg gaa gat ggt etc cag cct acc cag att act 912 
Leu Leu Asp Arg Met Met Glu Asp Gly Leu Gin Pro Thr Gin He Thr 
290 295 300 

„ ...tat gga aca ate gta gat ggg atg tgt aag aag gga gat act gtg tct 960 
Tyr Gly Thr He Val Asp Gly Met Cys Lys Lys Gly Asp Thr Val Ser 
305 310 315 320 

gca ctg aat ctg ctg agg aag atg gag gag gtg age cac ate ata ccc 1008 
Ala Leu Asn Leu Leu Arg Lys Met Glu Glu Val Ser His He He Pro 

325 330 335 

aat gtt gta ate tat agt gca ate att gat age ctt tgt aaa gac gga 1056 
Asn Val Val He Tyr Ser Ala He He Asp Ser Leu Cys Lys Asp Gly 

340 345 350 

cgt cat age gat gca caa aat ctt ttc act gaa atg caa gag aaa gga 1104 
Arg His Ser Asp Ala Gin Asn Leu Phe Thr Glu Met Gin Glu Lys Gly 

355 360 365 

ate ttt ccc gat tta ttt acc tac aac agt atg ata gtt ggt ttt tgt 1152 
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He Phe Pro Asp Leu Phe Thr Tyr Asn Ser Met He Val Gly Phe Cys 

370 375 380 

age tct ggt aga tgg age gac gcg gag cag ttg ttg caa gaa atg tta 1200 
Ser Ser Gly Arg Trp Ser Asp Ala Glu Gin Leu Leu Gin Glu Met Leu 
385 390 395 400 

gaa agg aag ate age cct gat. gtt gta act tat aat get ttg ate aat 1248 
Glu Arg Lys He Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn 

405 410 415 

gca ttt gtc aag gaa ggc aag ttc ttt gag get gaa gaa tta tac gat 1296 
Ala Phe Val Lys Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp 

420 425 430 

gag atg ctt cca agg ggt ata ate cct aat aca ate aca tat agt tea 1344 
Glu Met Leu Pro Arg Gly He lie Pro Asn Thr He Thr Tyr Ser Ser 

435 440 445 
atg ate gat gga ttt tgc aaa cag aat cgt ctt gat get get gag cac 1392 
Met He Asp Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu His 
450 .. 455 . 460 

atg ttt tat ttg atg get acc aag ggc tgc tct ccc aac eta ate act 1440 
Met Phe Tyr Leu Met Ala Thr Lys Gly Cys Ser Pro Asn Leu He Thr 
465 470 475 480 

ttc aat act etc ata gac gga tat tgt ggg get aag agg ata gat gat 1488 
Phe Asn Thr Leu He Asp Gly Tyr Cys Gly Ala Lys Arg He Asp Asp 

485 490 495 

gga atg gaa ctt etc cat gag atg act gaa aca gga tta gtt get gac 1536 
Gly Met Glu Leu Leu His Glu Met Thr Glu Thr Gly Leu Val Ala Asp 

500 505 510 

aca act act tac aac act ctt att cac ggg ttc tat ctg gtg ggc gat 1584 
Thr Thr Thr Tyr Asn Thr Leu He His Gly Phe Tyr Leu Val Gly Asp 
515 ' 520 525 
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ctt aat get get eta gac ctt tta caa gag atg ate tct agt ggt ttg 1632 
Leu Asn Ala Ala Leu Asp Leu Leu Gin Glu Met He Ser Ser Gly Leu 

530 535 540 

tgc cct gat ate gtt act tgt gac act ttg ctg gat ggt etc tgc gat 1680 
Cys Pro Asp He Val Thr Cys Asp Thr Leu Leu Asp Gly Leu Cys Asp 
545 550 555 560 

aat ggg aaa eta aaa gat gca ttg gaa atg ttt aag gtt atg cag aag 1728 
Asn Gly Lys Leu Lys Asp Ala Leu Glu Met Phe Lys Val Met Gin Lys 

565 570 575 

agt aag aag gat ctt gat get agt cac ccc ttc aat ggt gtg gaa cct 1776 
Ser Lys Lys Asp Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro 

580 585 590 

gat gtt caa act tac aat ata ttg ate age ggc ttg ate aat gaa ggg 1824 
Asp Val Gin Thr Tyr Asn He Leu He Ser Gly Leu He Asn Glu Gly 

595 600 605 

aag ttt tta gag gee gag gaa tta tac gag gag atg ccc cac agg ggt 1872 
Lys Phe Leu Glu Ala Glu Glu Leu Tyr Glu Glu Met Pro His Arg Gly 

. 610 615 620 

ata gtc cca gat act ate acc tat age tea atg ate gat gga tta tgc 1920 
He Val Pro Asp Thr He Thr Tyr Ser Ser Met He Asp Gly Leu Cys 
625 630 635 640 

aag cag age cgc eta gat gag get aca caa atg ttt gat teg atg ggt 1968 
Lys Gin Ser Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly 

645 650 655 

age aag age ttc tct cca aac gta gtg acc ttt act aca etc att aat 2016 
Ser Lys Ser Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Asn 

660 665 670 

ggc tac tgt aag gca gga agg gtt gat gat ggg ctg gag ctt ttc tgc 2064 
Gly Tyr Cys Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys 
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675 680 685 

gag atg ggt cga aga ggg ata gtt get aac gca att act tac ate act 2112 
Glu Met Gly Arg Arg Gly He Val Ala Asn Ala He Thr Tyr He Thr 

690 695 700 

ttg att tgt ggt ttt cgt aaa gtg ggt aat att aat ggg get eta gac 2160 
Leu He Cys Gly Phe Arg Lys Val Gly Asn He Asn Gly Ala Leu Asp 
705 710 715 720 

att ttc cag gag atg att tea agt ggt gtg tat cct gat acc att ace 2208 
He Phe Gin Glu Met He Ser Ser Gly Val Tyr Pro Asp Thr He Thr 

725 730 735 

ate cgc aat atg ctg act ggt tta tgg agt aaa gag gaa eta aaa agg 2256 
He Arg Asn Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg 

740 745 750 

gca gtg gca atg ctt gag aaa ctg cag atg agt atg gta tat tat tgg 2304 
Ala Val Ala Met Leu Glu Lys Leu Gin Met Ser Met Val Tyr Tyr Trp 

755 760 765 

tct gaa eta aag agg cac acc ttc cag aag att tea ggt gtt aaa aga 2352 
Ser Glu Leu Lys Arg His Thr Phe Gin Lys He Ser Gly Val Lys Arg 

770 775 780 

tgt tta ggt gtc tgc ccg ttc tgt age tgt cac cat ggt tat cgt caa 2400 
Cys Leu Gly Val Cys Pro Phe Cys Ser Cys His His Gly Tyr Arg Gin 
785 790 795 800 

get egg tct tea tga 2415 
Ala Arg Ser Ser Stop 
805 

[0 116] 

<210> 3 
<211> 804 
<212> DNA 
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<213> Raphanus sativus 
<400> 3 

Met Glu Ala Pro Asn Tyr Pro He Phe Phe Gly Leu Asn Leu Gly Val 

1 5 10 15 

Pro Leu Glu Gly Gly Arg Ser Gly Thr Tyr Ser Gly Phe Gly Ser Ser 

20 25 30 

Leu Phe Gly Phe Arg lie Phe Gly Val Lys Asp Phe Ser Pro lie Arg 

35 40 45 

Leu Phe Leu Asn Tyr Gly Ser Gly Ser Val Arg He Leu Ala Asp Ser 

50 55 60 

Ser Arg Val Phe Phe Arg Asp Arg Arg Arg Thr Lys Phe Arg Arg Asn 
65 70 .75 80 

Lys Asn Lys Met Leu Ala Arg Val Cys Gly Phe Lys Cys Ser Ser Ser 

85 90 95 

Pro Ala Glu Ser Ala Ala Arg Leu Phe Cys Thr Arg Ser He Arg Asp 

100 105 110 

Thr Leu Ala Lys Ala Ser Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly 

115 120 125 

Glu Ser Leu Lys Leu Gin Ser Gly Phe His Glu He Lys Gly Leu Glu 

130 135 140 

Asp Ala lie Asp Leu Phe Ser Asp Met Leu Arg Ser Arg Pro Leu Pro 
145 150 155 160 

Ser Val Val Asp Phe Cys Lys Leu Met Gly Val Val Val Arg Met Glu 

165 170 175 

Arg Pro Asp Leu Val He Ser Leu Tyr Gin Lys Met Glu Arg Lys Gin 

180 185 190 

He Arg Cys Asp He Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys 

195 200 205 

Ser Cys Ser Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys He Thr 
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Lys Leu Gly Leu His Pro Asp Val Val Thr Phe Thr Thr Leu Leu His 
225 230 235 240 

Gly Leu Cys Val Glu Asp Arg Val Ser Glu Ala Leu Asp Phe Phe His 

245 250 255 

Gin Met Phe Glu Thr Thr Cys Arg Pro Asn Val Val Thr Phe Thr Thr 

260 265 ■ 270 

Leu Met Asn Gly Leu Cys Arg Glu Gly Arg He Val Glu Ala Val Ala 

275 280 285 

Leu Leu Asp Arg Met Met Glu Asp Gly Leu Gin Pro Thr Gin He Thr 

290 295 300 

Tyr Gly Thr He Val Asp Gly Met Cys Lys Lys Gly Asp Thr Val Ser 
305 310 315 320 

Ala Leu Asn Leu Leu Arg Lys Met Glu Glu Val Ser His He He Pro 

325 330 335 

Asn Val Val He Tyr Ser Ala He He Asp Ser Leu Cys Lys Asp Gly 

340 345 350 

Arg His Ser Asp Ala Gin Asn Leu Phe Thr Glu Met Gin Glu Lys Gly 

355 360 365 

He Phe Pro Asp Leu Phe Thr Tyr Asn Ser Met He Val Gly Phe Cys 

370 375 380 

Ser Ser Gly Arg Trp Ser Asp Ala Glu Gin Leu Leu Gin Glu Met Leu 
385 390 395 400 

Glu Arg Lys He Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn 

405 410 415 

Ala Phe Val Lys Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp 

420 425 430 

Glu Met Leu Pro Arg Gly He He Pro Asn Thr He Thr Tyr Ser Ser 
435 440 445 
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Met He Asp Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu His 

450 455 460 

Met Phe Tyr Leu Met Ala Thr Lys Gly Cys Ser Pro Asn Leu He Thr 
465 470 475 480 

Phe Asn Thr Leu He Asp Gly Tyr Cys Gly Ala Lys Arg He Asp Asp 

485 490 495 

Gly Met Glu Leu Leu His Glu Met Thr Glu Thr Gly Leu Val Ala Asp 

500 505 510 

Thr Thr Thr Tyr Asn Thr Leu He His Gly Phe Tyr Leu Val Gly Asp 

515 520 525 

Leu Asn Ala Ala Leu Asp Leu Leu Gin Glu Met He Ser Ser Gly Leu 

530 535 540 

Cys Pro Asp He Val Thr Cys Asp Thr Leu Leu Asp Gly Leu Cys Asp 
545 550 555 560 

Asn Gly Lys Leu Lys Asp Ala Leu Glu Met Phe Lys Val Met Gin Lys 

565 570 575 

Ser Lys Lys Asp Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro 

580 585 590 

Asp Val Gin Thr Tyr Asn He Leu He Ser Gly Leu He Asn Glu Gly 

595 600 605 

Lys Phe Leu Glu Ala Glu Glu Leu Tyr Glu Glu Met Pro His Arg Gly 

610 615 620 

He Val Pro Asp Thr He Thr Tyr Ser Ser Met He Asp Gly Leu Cys 
625 630 635 640 

Lys Gin Ser Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly 

645 650 655 

Ser Lys Ser Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Asn 

660 665 670 

Gly Tyr Cys Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys 
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675 680 685 

Glu Met Gly Arg Arg Gly lie Val Ala Asn Ala He Thr Tyr He Thr 

690 695 700 " 

Leu He Cys Gly Phe Arg Lys Val Gly Asn He Asn Gly Ala Leu Asp 
705 710 715 720 

He Phe Gin Glu Met He Ser Ser Gly Val Tyr Pro Asp Thr He Thr 

725 730 735 

He Arg Asn Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg 

740 745 750 

Ala Val Ala Met Leu Glu Lys Leu Gin Met Ser Met Val Tyr Tyr Trp 

755 760 765 

Ser Glu Leu Lys Arg His Thr Phe Gin Lys He Ser Gly Val Lys Arg 

770 775 780 

Cys Leu Gly Val Cys Pro Phe Cys Ser Cys His His Gly Tyr Arg Gin 
785 790 795 800 

Ala Arg Ser Ser 
.__ . .804 

[0 1] 
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